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(54) ETCHANT FOR CURED EPOXY RESIN 
(57)Abstract: 

PURPOSE: to enable the removal of an unmodified epoxy resin and attain good handleability by 
using an amide solvent and an aqueous solution of an alkali metal compound to form an etchant 
for a specific cured epoxy resin composition. 

CONSTITUTION: A bifunctional epoxy resin is mixed with a halogenated dihydric phenol in such 
a ratio that the amount of the phenolic hydroxyl groups is 0.9 to 1.1 equivalent based on the 
epoxy groups. This mixture is thermally polymerized at 60-1 50° C in an amide or ketone 
solvent having a b.p. of ISO** C or higher at a reactant solid concentration of 50wt.% or lower in 
the presence of a catalyst to obtain a film-forming epoxy polymer (A) having a mol.wt. of 
100,000 or higher. The ingredient (A) is compounded with a masked isocyanate and a 
polyfunctional epoxy resin as crosslinking agents, a curing agent, a curing accelerator, an amide 
solvent, and a 0.5-60wt.% aqueous solution of an alkali metal hydroxide. The amount of the 
isocyanate groups of the masked isocyanate is 0.1-1.0 equivalent based on the hydroxyl groups 
of the ingredient (A), and that of the polyfunctional epoxy resin is 20-100wt.% based on the 
ingredient (A). 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The etching reagent of the epoxy resin hardened material which is the solution which 
etches the hardened material of the thermosetting epoxy resin constituent which consists of a 
with a molecular weight of 100,000 or more which has the film organization potency to which a 2 
organic-functions epoxy resin and halogenation 2 organic-functions phenols were heated under 
existence of a catalyst, and carried out the polymerization epoxy polymer, a cross linking agent, 
and a polyfunctional epoxy resin, and is characterized by consisting of an amide system solvent 
and a water solution of an alkali metal compound. 

[Claim 2] The etching reagent of the epoxy resin hardened material according to claim 1 with 
which an amide system solvent is characterized by being N.N-dimethylformamide, N,N- 
dimethyiacetamide, or a N-methyl-2-pyrrolidone. 

[Claim 3] The etching reagent of the epoxy resin hardened material according to claim 1 or 2 
with which an alkali metal compound is characterized by being an alkali-metal hydroxide. 
[Claim 4] The etching reagent of the epoxy resin hardened material according to claim 3 with 
which an alkali metal compound is characterized by being a lithium hydroxide, a sodium 
hydroxide, or a potassium hydroxide. 



[Translation done.] 
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♦ NOTICES* tP 0{r-3^5^rSl A 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1 This document fias been translated by computer. So tlie translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is used for an insulating material, adhesives, a coating, etc. 
— a film — it is related with the etching reagent of the thermosetting epoxy resin hardened 
material [Hzing / a hardened material ]. 
[0002] 

[Description of the Prior Art] Since the epoxy resin is excellent in the electrical property and an 
adhesive property like polyimide resin, it is used in various fields. As for an epoxy resin and 
polyimide resin, roughening and an application which is removed and used came out of some 
resin as an application spread. About etching of polyimide resin, it is often carried out from the 
former and the approach of etching with basic solutions, such as a hydrazine, is learned by 
JP.50-4577A JP.51"27464,A, JP,53-49068,A. etc. 

[0003] Moreover, about roughening and etching of an epoxy resin, the approach of etching by the 
concentrated sulfuric acid used for surface roughening processing of the epoxy resin hardened 
material used for a printed wired board, DESUMIA processing, and etchback processing, the 
chromic acid, an alkali permanganate, etc. is learned by JP,54-144968,A and JP.62-104197.A. 
and it is *5Me*5|c5|c**. Moreover, the approach of adding and etching acrylic resin meltable to alkali 
into an epoxy resin is learned by JP,5-218651,A. 
[0004] 

[Problem(s) to be Solved by the Invention] Although concentrated sulfuric acid, the chromic acid, 
and the alkali permanganate were being used for roughening and etching the hardened material of 
a non-denaturalized epoxy resin, these liquid is the chemicals applicable to the specified 
chemical substances of labor security and hygiene law, sufficient cautions for the handling on 
insurance are required for it it is dealt with further, and a duty of a medical checkup is 
periodically imposed upon a person. Since absorptivity of concentrated sulfuric acid was strong, 
it needed sufficient concentration management, and in order to have removed the epoxy resin 
completely by the alkali permanganate, the elevated temperature around 80 degrees C and the 
time amount for 30 minutes or more were still more nearly required for it. Moreover, since 
etching of an epoxy resin is enabled, in the case of the modified epoxy resin which added acrylic 
resin, the outstanding properties, such as the thermal resistance of an epoxy resin and chemical 
resistance, will be reduced. 

[0005] This invention is easy handling and it aims at offering the etching reagent which enables 

removal of a non-denaturalized epoxy resin. 

[0006] 

[Means for Solving the Problem] The etching reagent of the epoxy resin hardened material of 
this invention is a solution which etches the hardened material of the thermosetting epoxy resin 
constituent which consists of a with a molecular weight of 100.000 or more which has the film 
organization potency to which a 2 organic-fiinctions epoxy resin and halogenation 2 organic- 
functions phenols were heated under existence of a catalyst, and carried out the polymerization 
epoxy polymer, a cross linking agent, and a polyfunctional epoxy resin, and is characterized by 
consisting of an amide system solvent and a water solution of an alkali metal compound. 
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[0007] this invention persons make a header and this invention for the amount epoxy polymer of 
macromolecules decomposing with an alkali metal compound in an amide system solvent, as a 
result of examining many things about the decomposition reaction of the amount epoxy polymer 
of macromolecules wholeheartedly as a result of examination. 
[0008] Hereafter, this invention is explained to a detail. The hardened material of the 
thermosetting epoxy resin constituent set as the object of etching of this invention is a 
hardened material of the thermosetting epoxy resin constituent which consists of a with a 
molecular weight of 1 00,000 or more which has the film organization potency to which a 2 
organic-functions epoxy resin and halogenation 2 organic-functions phenols were heated under 
existence of a catalyst, and carried out the polymerization epoxy polymer, a cross linking agent, 
and a polyfunctional epoxy resin. 

[0009] Molecular weight is 100,000 or more so-called amount epoxy polymers of 
macromolecules, and combination equivalent ratio of a 2 organic^unctions epoxy resin and 
halogenation 2 organic-functions phenols is set to an epoxy group / phenolic hydroxyl group 
=1:0.9-1.1. the boiling point is 50 or less % of the weight of reaction solid content concentration 
under existence of a catalyst among an amide system 1 30 degrees C or more or a ketone 
system solvent, and the epoxy polymer which has such film organization potency heats a 2 
organicHlinctions epoxy resin and halogenation 2 organic-functions phenols, can carry out a 
polymerization, and can be obtained. 

[0010] If this 2 organic-functions epoxy resin is a compound which has two epoxy groups in 
intramolecular, what kind of thing is sufficient as it, for example, it has the bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, a bisphenol smooth S form epoxy resin, an 
aliphatic series chain-like epoxy resin, etc. What kind of thing is sufficient as the molecular 
weight of these compounds. These compounds can use several kinds together. Moreover, 
components other than a 2 organic-functions epoxy resin may be contained as an impurity. 
[001 1] Halogenation 2 organic-functions phenols have the halogenide of bisphenol A which is the 
hydroquinone which what kind of thing is sufHcient as as long as it is a compound with a halogen 
atom and two phenolic hydroxyl groups, for example, is a monocycle 2 organic-functions phenol, 
resorcinol, a catechol, and a polycyclic 2 organic-functions phenol, Bisphenol F, naphthalene 
diols, bisphenols, and these alkyi group substitution products etc. What kind of thing is sufficient 
as the molecular weight of these compounds. These compounds can use several kinds together 
and may use together the 2 organic-functions phenols which are not halogenated. Moreover, 
components other than 2 organic-functions phenols may be contained as an impurity. 
[0012] If a catalyst is a compound with catalyst ability which promotes the etherification 
reaction of an epoxy group and a phenolic hydroxyl group, what kind of thing is sufficient as it, 
for example, it has an alkali metal compound, an alkaline-earth-metal compound, imidazole 
derivatives, an organic compound, a secondary amine, a tertiary amine, quarternary 
ammonium salt, etc. Especially, an alkali metal compound is the most desirable catalyst and there 
are sodium, a lithium, the hydroxide of a potassium, a halogenide. an organic-acid salt, an 
alcoholate, a phenolate, a hydride, a HOU hydride, an amide, etc. as an example of an alkali metal 
compound. These catalysts can be used together. 

[0013] although an amide system or a ketone system solvent is desirable, and there will be 
especially no limit as a reaction solvent if the epoxy resin and phenols from which the boiling 
point is 130 degrees C or more, and serves as a raw material as an amide system solvent are 
dissolved — a formamide. N-methyl formamide. N.N-dimethylformamide. an acetamide, N-methyl 
acetamide, N.N-dimethylacetamide, N and N. N'. and N' — there are - tetramethylurea, 2- 
pyrrolidone, a N-methyl-2-pyrrolidone, carbamic-acid ester, etc. These solvents can be used 
together. Moreover, you may use together with the solvent of others which are represented by a 
ketone system solvent, the ether system solvent, etc. 

[0014] As for the combination equivalent ratio of a 2 organic-functions epoxy resin, 2 organic- 
functions phenols, or halogenation 2 organic-functions phenols, as synthetic conditions for a 
polymer, it is desirable that it is an epoxy group / phenolic hydroxyl group =1:0.9-1.1. Although 
especially a limit does not have the loadings of a catalyst, generally a catalyst is about 0.0001- 
0,2 mols to one mol of epoxy resins. As for polymerization reaction temperature, it is desirable 
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that it is 60-150 degrees C. If higher [ when lower than 60 degrees C, a macromolecule 
quantification reaction is remarkably slow, and ] than 150 degrees C, side reaction will increase 
and it will not consider as macromolecule quantification at the shape of a straight chain. 
Although the solid content concentration in the case of the polymerization reaction using a 
solvent should just be 50% or less, it is desirable to make it to 30 more% or less. Thus, the 
molecular weight which has film organization potency can obtain 100,000 or more so-called 
amount epoxy polymers of macromolecules. 

[0015] As a cross linking agent of this amount epoxy polymer of macromolecules, reactant 
control of a cross linking agent is easy, and the mask isocyanates which the preservation 
stability of a varnish tends to secure and which carried out the mask (block) of the isocyanates 
with the compound with other active hydrogen can be used. 

[0016] The hexamethylene di-isocyanate by which what kind of thing is sufficient as it as long as 
isocyanates have two or more isocyanate radicals in intramolecular, for example, the mask was 
carried out by mask agents, such as phenols, oximes, and alcohols, diphenylmethane 
diisocyanate, isophorone diisocyanate, tolylene diisocyanate, etc. are mentioned. The isophorone 
diisocyanate and tolylene diisocyanate by which the mask was especially carried out by phenols 
for the heat-resistant improvement in a hardened material are desirable. As for the amount of 
this cross linking agent, it is desirable that an isocyanate radical makes it 0.1-1.0Eq to I.OEq of 
alcoholic hydroxyl groups of the amount epoxy polymer of macromolecules. 
[0017] As long as it is the compound which has two or more epoxy groups in intramolecular as a 
polyfunctional epoxy resin, what kind of thing may be used. For example, a phenol novolak mold 
epoxy resin, a cresol novolak mold epoxy resin. The epoxy resin and cycloaliphatic epoxy resin 
which are glycidyl ether of phenols, such as a resol mold epoxy resin and a bisphenol mold epoxy 
resin. Epoxidation polybutadiene, a glycidyl ester mold epoxy resin, a glycidyl amine mold epoxy 
resin, Although it is an isocyanurate mold epoxy resin, a flexible epoxy resin, etc., and anything 
may be used as long as it is an epoxy resin, the mixture of a phenol mold epoxy resin or a phenol 
mold epoxy resin, and a polyfunctional epoxy resin is especially desirable because of 
improvement in thermal resistance. As for the amount of this polyfunctional epoxy resin, it is 
desirable to carry out to 20 - 100% of the weight to the amount epoxy polymer of 
macromolecules. 

[0018] These polyfunctional epoxy resins are independent, or two or more kinds may be mixed 
and they may be used. Furthermore, the curing agent and hardening accelerator of a 
polyfunctional epoxy resin are used. As the curing agent and hardening accelerator of an epoxy 
resin, novolak mold phenol resin, a dicyandiamide, an acid anhydride, amines, imidazole 
derivatives, and phosphoretted hydrogen are mentioned. Moreover, you may use combining 
these. Furthermore, a silane coupling agent may be added. As a silane coupling agent to add. an 
epoxy silane, an amino silane. a urea silane. etc. are desirable. 

[0019] It can blend and mix and the etching reagent of this invention can prepare the water 
solution of an amide system solvent and an alkali metal compound. 

[0020] What kind of thing is sufTicient as the amide system solvent which is the etching-reagent 
constituent of this invention, for example, it has a formamide, N-methyl formamide. N.N- 
dimethylformamide. an acetamide, N-methyl acetamide, N,N-dimethylacetamide, N and N, N', N - 
tetramethylurea, 2-pyrrolidone, a N-methyl-2-pyrrolidone, carbamic-acid ester, etc. It is [ among 
these ] effective in N.N-dimethylformamide. N.N-dimethylacetamide, and a N-methy|-2- 
pyrrolidone making an epoxy resin hardened material swell, and especially since the solubility of a 
decomposition product is good, it is desirable. These solvents can be used together. Moreover, 
you may use together with the solvent of others which are represented by a ketone system 
solvent the ether system solvent, etc. 

[0021] What kind of thing is sufficient as the ketone system solvent which can be used together 
here, for example, it has an acetone, an ethyl ethyl ketone, 2-pentanone. 3-pentanone. 2- 
hexanone, methyl isobutyl ketone, 2-heptanone, 4-heptanone, diisobutyl ketone, a 
cyclohexanone. etc. 

[0022] What kind of thing is sufficient as the ether system solvent which can be used together 
here, for example, it has the dipropyl ether, diisopropyl ether, dibutyl ether, an anisole. a 
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phenetole, dioxane, a tetrahydrofuran, ethylene glycol wood ether, ethylene glycol diethylether, 
diethylene-glycol wood ether, diethylene-glycol diethylether. etc. 
[0023] If it dissolves in water with alkali metal compounds, such as a lithium, sodium, a 
potassium, a rubidium, and caesium, what kind of thing is sufficient as the alkali metal compound 
which is the etching-reagent constituent of this invention, for example, metals, such as a lithium, 
sodium, a potassium, a rubidium, and caesium, a hydride, a hydroxide, a HOU hydride, an amide, a 
fluoride, a chloride, a bromide, an iodide, a borate, phosphate, a carbonate, a sulfate, a nitrate, an 
organic-acid salt, a phenol salt, etc. can be used for it. An alkali-metal hydroxide is desirable and 
a lithium hydroxide, a sodium hydroxide, and especially a potassium hydroxide are [ among 
these ] desirable. 

[0024] Although the etching reagent of this Invention may consist of a water solution of an 

amide system solvent and an alkali metal compound and what kind of concentration is sufficient 

as the alkali-metal-compound concentration of an alkali-metal-compound water solution, 0.5 to 

60% of the weight of the range is desirable. Since the catabolic rate of an epoxy resin hardened 

material will fall if the alkali-metal-compound concentration of an alkali-metal-compound water 

solution is lower than 0.5 % of the weight, since an alkali metal compound cannot dissolve in 

water completely if higher than 60 % of the weight, it is not desirable preferably. 

[0025] Although the etching reagent of this invention blends and prepares the water solution of 

an alkali metal compound to an amide system solvent, no matter it may blend at what rate, phase 

separation will occur. However, since phase separation is carried out, the decomposition product 

of an epoxy resin can dissolve in an amide system solvent phase easily. Moreover, an etching 

reagent may be heated and used till around 90 degrees C in the case of etching. 

[0026] Although you may dip as the etching approach into the etching reagent which carried out 

phase separation, it is desirable to dip into the etching reagent which carried out high-speed 

stirring and which homogeneity was made to distribute. Furthermore air bubbles may be 

generated or vibration may be given with a supersonic wave. Even if it does not dip into liquid, a 

spray etc. may be used and high pressure may be applied further. 

[0027] 

[Example] 

The thickness of a film it is thin from the amount epoxy polymer of example 1 bromination giant 
molecules, phenol resin mask-ized diisocyanate, and a cresol novolak mold epoxy resin heated 
1 70 degrees C thermosetting epoxy adhesive film AS-3000E (the Hitachi Chemical Co., Ltd. 
make, trade name) which is 50 micrometers for 30 minutes, and produced the hardening film of 
an epoxy resin constituent. Even if this hardening film is tough, it pulled it and it folded it, it did 
not break or go out. As an etching reagent, 80 % of the weight of N.N-dimethylformamide and the 
mixed solution of 20 % of the weight of water solutions of a sodium hydroxide (sodium-hydroxide 
concentration: 50 % of the weight) were prepared. When the hardening film was dipped in the 60- 
degree C etching reagent and shaken lightly, the hardening film dissolved completely in. 15 
minutes. 

[0028] As example 2 etching reagent, the mixed solution of 80 % of the weight of N.N- 
dimethylformamide and water-solution (potassium-hydroxide concentration: 50 % of the weight) 
20 weight of a potassium hydroxide was prepared. When the hardening film produced in the 
example 1 was dipped in the 60-degree C etching reagent and shaken lightly, the hardening film 
dissolved completely in 1 5 minutes. 

[0029] As example 3 etching reagent, 80 % of the weight of N.N-dimethylformamide and the 
mixed solution of 20 % of the weight of water solutions of a lithium hydroxide (lithium-hydroxide 
concentration: 10 % of the weight) were prepared. When the hardening film produced in the 
example 1 was dipped in the 60-degree C etching reagent and shaken lightly, the hardening film 
dissolved completely in 45 minutes. 

[0030] As example 4 etching reagent, 80 % of the weight of N.N-dimethylformamide and the 
mixed solution of 20 % of the weight of water solutions of a sodium hydroxide (sodium-hydroxide 
concentration: 10 % of the weight) were prepared When the hardening film produced in the 
example 1 was dipped in the 60-degree C etching reagent and shaken lightly, the hardening film 
dissolved completely in 25 minutes. 
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[0031] As example 5 etching reagent, the mixed solution of 20 % of the weight of water solutions 
of 80 % of the weight of N,N-dimethylacetamide and a sodium hydroxide (sodium-hydroxide 
concentration: 20 % of the weight) was prepared. When the hardening film produced in the 
example 1 was dipped in the 60-degree C etching reagent and shaken lightly, the hardening film 
dissolved completely in 20 minutes. 

[0032] As example 6 etching reagent. 80 % of the weight of N-methyl-2-pyrrolidones and the 
mixed solution of 20 % of the weight of water solutions of a sodium hydroxide (sodium-hydroxide 
concentration: 20 % of the weight) were prepared. When the hardening film produced in the 
example 1 was dipped in the 60-degree C etching reagent and shaken lightly, the hardening film 
dissolved completely in 25 minutes. 

[0033] When the hardening film produced in the example of comparison 1 example 1 was dipped 
in 60-degree C N.N-dimethylformamide and shaken lightly, the film had stopped the original form 
also after 24 hours. 

[0034] When the hardening film produced in the example of comparison 2 example 1 was dipped 
in the 60-degree C water solution of a 20-% of the weight sodium hydroxide and was shaken 
lightly, the film had stopped the original form also after 24 hours. 

[0035] When the hardening film produced in the example of comparison 3 example 1 was dipped 
in the mixed water solution of a sodium hydroxide and 5-% of the weight potassium 
permanganate 5 60-degree C% of the weight and was shaken lightly, as for the film, the front 
face was only roughened also after 60 minutes. 
[0036] 

[Effect of the Invention] The etching reagent which consists of a water solution of an amide 
system solvent and an alkali metal compound by this invention as explained above and which 
carried out phase separation, The solution which can be etched without using the chemical which 
can etch the hardened material of the thermosetting epoxy resin constituent which consists of a 
with a molecular weight of 100,000 or more which has the film organization potency to which a 2 
organic-functions epoxy resin and halogenation 2 organic-functions phenols were heated under 
existence of a catalyst, and carried out the polymerization epoxy polymer, a cross linking agent, 
and a polyfunctional epoxy resin, and the handling of concentrated sulfuric acid, a chromic acid, 
an alkali permanganate, etc. takes cautions can be offered. 



[Translation done.] 
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6 8 -^iitffi^; if^Hra 6 2 - 1 0 4 1 9 7 -^iSf 5 0 assfiKTT, Jnfib 

pi^^ji' ^))vmm^^nhx. jiy^>^-r^:&& to o i oi 2:©-'&fiix3i?=^^>'Sj)itt, i^^mz-m 

*^ 5-2 1 8 6 5 im^mz^-oX^f>nX\>^ ©X:J*+5^SS^a^b-&!feT»na£©<t 5;4t>©7!fe 

5. , : ; J; < -fisiita, tr;^ 7 x^ T>'i>A?!x#=^^i/«iig. , trx 

[0 0 0 4] 7x7-;WFl!Xji«/*^^«Jig, tfX7x>-;I/Sl!x>J^ 

[%ig*WftUi5i:-r5S^] iE^i4©xjp=^-v-«iig , #^e^8Jp, |ifeisii!Kx:^P4^i/^ii&i:*t$,s, tns 

©^^bttS, fflft;; Xs/5^i<i?^-r5©tt. i'P . . ©{li-&'^©iJ'^Jtl4t*©J;5!&feOTfc±Vv.^;c^ 



i'S-^^B^ Ji-^MsOn 0 0. 0 0 0£A±©, Vit>l$'-5 
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[o o i.i].j\aJf>{t=i'$my:jiiy-)m\i. Any 
-;k ^m:=.tm'7x. J ^ tf x 7 x y -;va. 

\i%7x:;f F, 1 7 ^' ,l< S^^t-"^' i / 

s b. Any >ft$nTV»ift>>=*ti7x/-;ws^# 
[0 0 1 2] ttiKax3j?4^v'St7xy-^;H4*KS0 

[0 0 1 3] RPm%thX\t. 75 H»Sfc«y h> 

jg»«*tfiFSKv 75 H^jsttttuTtt. ^ 

0'C£il±T?, M<Bft;/i:5X5}?^>/«Jlii;7x/-JPSSr 

H, N-^g^>ll'4^;PA75 N. N-y;)C5";i/*:;i'A 
75 H; 7-feh75Hv N-/5';l'7-t h75 H. N. 
N->>pCfr;i^7-^V75 H, N, N, N' , N' — r h 
7;>C?;UR^,::2-t:DiJ N-;»t3FJV-.2r-t:q 

^mwm^fi £fcft«sn5^:0ffi©».jii;#ffl hx% 

[0 0 1 41 S^#©^^*#tLTtt. ^tffiX^^. 

i'WtxW«67x/-;i.S*fc«Any>{bi:tlg7 
X / -;P3S©B2^S*it«. X3j?4^'>S/7 X / -JUffi 
. *KS=:i : p. 9-1,1 T&$C.tj5tMSl>t>. M 

i=e:Mz^hxmm\to\, 0 b o:i-<^:0,. :2t;i'efe-c 

a-&SiJ:S«tt, 6 0~1 5 O-GtSSJltTjta 
SUK 6 0*CJ;0fiViiia5^il-^»fl:£j«:*tf Kil 

< , 1 5 o."c J; 0 ifitvs <m m.mifi\zm 

mt 5 0 %UTX$>tHi^^^i)^. S SCfi 3 0 

■rs d L v>. j^©i 5 c \^xy^.)yh.m^^ 



ax#^^rv'a^«:?&»6ns. 

CO 0 1 5] ::©il5»^Si3i?=^^i'fi^#©?g1SS!liL 
T. ^^^^([©SJiSttfflffilSt^g-e^xXOft^fS^ttT!)^ 

a« L/Sv>, -f V '>7*- l>li«ffi©«tt*sfis»t?fl: 

[ 0 0 161 -i^jujif—ymt, ^H"rt,tiim±©, 
-171/7^- h»s=rrsfe.©T»nti£©±5!a:'b© 

10 -j>!S?s£©vxi^?fijTv:^i7 shfeA^i^ 
-f yi^ir^-K 5^7xx;i/;>t>>>?<vv^7^^ 

h ;^ t**i#tf n^. m lc®fl:ife©M?^tt©|pi±©it * 
7 X y -JWST vx i7 ^nfc-r y 3f; a ^v'-f V v'7*- 
K hU^>v''fyv'7.*-h*W*L.V». ;i©Sg<ajSRI 
©Stti«^)-^a,x:iJ<:^rJ/a-&#:o5';m-;Ht7KBgS 
1 . 0 ^m.\zn h..<V ->7*- 0 . 1 ~ 1 . 0 

[0 0 1 71 ^WI6X3l^*'>8tl!itL.TS,;iJ-^rttCll 

©•t?'bi<, 7xy-;i//5p7 5/i'i!x5j?#-> 

sjii. :f ky-;k:/3}?7 y i'S!x:i«:^^j/Sjai, >y-;p 
sx#=^^i/ttfjg, • trx7xy->)ngx>J«^'>«fii;4f© 

7 X y-)mo if u vjpx-7-;i'T$. -5 xt^^i^mm 

^JgaS:xjp^->-jai!g, X;}?=»-MkJl?Uy5'>?XX 

u i^-:^;i'XXxJi'^X3p:^^i'«*fli. i/u^'-^ji'Ts.ym 
. x#+->«fifi, < y '>75? i^- ha!xji?+'>m "sit 

5ttx#:^^i^SJiig;S:<l:T*t), XJj^^r.'>jiJ||i^ S «fr* 
ffl l^T fe:^*?;^ «f »C 7 X / -;usx:i?:^^i/8tfli, 
50 Sfe«.7,x / -;kSX3j«+'>«fliM t^«|gx4<+i^«t5g 
t®ti-&i»)6ti»fSfttt©ifiiJ:®&j6{ci?t uvi. c:©^i 
tgx^:^-i^Wlig©«tiilii^^ax7}?:^^->a^#lc5ttL:, 
.2 0 -v 1 00 afi%ic-r« i:*?!?* u v>» 

• [ 0 0 1 81 c:n6©^tl6i#*'>1»Jitt, 

««BX3j?4i<i»iM©S!jk»!|*3j;im{l:<Eji^fl£fflV>S. 
X3j*:^^5/8tll©ffi^»J*J:cm^EffiaS«t yj}^ 
7 y ^S7x/-T;i/1fflfi. .•.$>i'7>y 
te, 75 >S> ^' 5^'/-JV5i/7:tX7-< >a;5:a:*t 

•&iE>\zi^7>:^y-/^J>ifm^misai'Xhmt>r3i 
mmri>i^^:^i3y-f'}>ifMtbxyiy3i^^p\ 

to 0 1 91 ^mm(OXy^>i/m\t. 75 H?S^!S. 

7;i':* u ^«4^i{&©*Sf«cSiB^, ig^UTSis-rs 

CO 0 2 01 :^mmoXy$'>ifmm0!i^i^XS>^7S. 

mi^mt. f©j;ei;&:fe©-et)<t<. *;va 

75 H« N-;)t5';i/dtJl.A75 H, N. N->';)i5';P* 
50 ..;VA75 Hs 7-fe h75 .N-i!<5^;i/7-fe>75 h\ 
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N,. N-'J^.^Jir-ithTS. h\ N. N. N' . N' - 
X b:7 ^)vmm. 2 - tr D U H N - >t 9^>W- 2 - 

N. N--;;^f^JV:jNJI.A75 H. N, N->?^ 

, [0 0 2 1] t zrm-r:^i>&h>mmm\t: aok 

X ;»<9';wy:^9';perhx 2-'\:/i'yx 4-a 

[0 0 2 2] zJi-c^ffl-r^-sx-xjuj^SfaEte, f© 

-f V :/n t;;wx-x;p. >'::/5^;px-x;K 7x v- 

X5">>i^ij 3-;i/>?;>i5";i/x— r;k x.^U>if^) n 

-jus^x5F;px-T-Jk >>x^^>i)^ij 

X— z^x^uyiffja—)vy:L'f')Vx--f-}y-fs.E 

*«*-5. , .: ■ ... 

[0 0 2 3] ^^^(DXyf^ifmm^^-Ti^^TJV 

A. -fev-^; 7;i/* u ^m^^mtmzm 

U 5=:'? A. h 'J A, * U A,' ;Hf . -fei/":/ 

H> 7 5'fl:«i> ;!aft<fe. ^\tms B^^<^. ,t>PM^.:: 

U >i6ii; JffiBsk 7x7. 

[0 0 24] ,*^Mox y 5^>i^«fi, 7 5 H j^JStttt 
-&'gi*^?8t07;p* 'J ^Jg^k^itfeigsafroi 5 
»S bti. 7JW* U ifc]iifl:^'»*aftaE©7Jt'*. U:^Rft 

^«i»jg«*t 0 . . 5 J: Dffivs txt-^'ymmwm 
; Dii;vit*fc7;v^u*iRflb^*s««^±t^^ 
[0 0 2 5] ^%w©x5?5^>i^jKtt. Tki'Umm 

7;P*U^«fl;^tl©*j§tKSB2^bTII3.S-r^ 

®^i-«?tl*J$aiC7 $ h'^SJilf t^^*tBl|iTa&5. . 
Sfc, Xs/5">i^©i5»CX-;/5'>^'«KS9 O'CWmSt? 



[0 0 2 6] Xy5^>^**tLT. tB»«tLfcXy5^ 
^fexy^^i^iK'f'trsf ©dWtUVi. ^eir^tJSS 

[0: 0 2 7] 

10 ^Siftiis^}-^«x^i^'>a^*, 7xy-;n»Jtev;^i7 
mmii^6u^. y^}Vj^(om-^ifi5 o nmoimmit^x 

3J?*'>S5*7 W jl'A A S - 3 0 0 0 E (HStflSlSXSIWc 

iC^thM, S8ia«) ^, 17 0t;, SO^^ajflL-T. X 

p«Dn&Db;^*^^&. xy'fyifmti^x. n. n- 

i^^5^;i'5}^;WA75 h'8 0 2»%, *K'ft::M> U "^A© 

(*K^b:^ h u 'i'Aiss : 5 omm%) 2 0S« 
[0 0 2 8] Sliiffil2 

Xy5^>i^JStLT. N, N-i?/5=-:;l'!*!;i'A75 F 8 

« : 5 0S*%) 2 Oa*®li^^jSSiaSbfc. *JS 
, CitJ 1 T#^L&afb7')' ;l'AS 6 O"eox>y 5^>i^«e(i 

.50 ::;[0 0 2 91 HiS^JS 

: ■'. Xy'^^ifmthX. N. N-W5^;l'*;Jl'A75 K 8 

JS : 1 0S*%) 2 OSS%®ig-gr^iKSilMUfe. SI 
mi Tf^Sl>?t®ft7-< Jl/AS 6 Ot:©Xy?^X*^^ 

[0 0 3 b] mmm4 

.. X<y5^>i^«t tTv :n, N^5?;^9^;P^;UA75 H 8 
40 ASil : 1 0S»%) 2 oa*%®s^^^*giSL 

, . mmm i Tf^Kb&sfb^ •< )va^ Qo'coxyf- 

[0 0 3 1] SIJS01I5 
Xs/^'^i^SetLTv N. N->'^<5^;i/7-feh75 F8 

ASIS : 2 biS%) 2 0£ft%©S^^%%SISiL: 

. fc. mmmi-vf^mbkmty^jvAt:6ox:<Dxy^. 

50 ;;2' bi^T^fcS^Ufc. 
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• /i 0 0,3 -2] mmme .. 

1 ■tf^SL.&«fl:7w';PAS 6 O'COXy^'^d^ 
[0 0 3 3] Jt«!fia|l 

mtl&mirf^uv^mi\:y -OVID'S: e ccon. n-v 

[0 0 3 4] Jfcil!!«f92 

5, 2 4^WSTt>7<;VAfi®Jg^ti:*TV^fc. 
[0 0 3 5] H:t5!«^3 



8 



[0 o;3 6] ,\ 
•5. • ■ ■ 



(72)»M# *a Bg± 
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